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LQFUHDVHWKHSHUIRUPDQFHRIWKHSURGXFWZLWKUHGXFHGHQYLURQPHQWDOLPSDFW ,QWKHWXUQLQJRSHUDWLRQYLEUDWLRQLVD
IUHTXHQW SUREOHP ZKLFK OHDGV WR SRRU VXUIDFH ILQLVK FXWWLQJ WRRO GDPDJH DQG SURGXFWLRQ RI LUULWDWLQJ QRLVH
([FHVVLYHWRROYLEUDWLRQVGXULQJPDFKLQLQJZLOOLQFUHDVHWKHWRROZHDUDQGFDXVHSRRUVXUIDFHILQLVK $VDUHVXOWRI
WRROYLEUDWLRQVHYHUHDFRXVWLFQRLVHLQWKH ZRUNLQJHQYLURQPHQWIUHTXHQWO\RFFXUVDQGWRROOLIHJHWVDIIHFWHG ,QDOO
FXWWLQJ RSHUDWLRQV OLNH WXUQLQJ ERULQJ DQGPLOOLQJ WRRO YLEUDWLRQ GHYHORS DV D UHVXOW RI WKH G\QDPLF LQWHUDFWLRQ
EHWZHHQWKHVWUXFWXUHVDQGWKHFXWWLQJSURFHVV7KHZDY\VXUIDFHOHIWE\YLEUDWLRQVLVUHPRYHGLQWKHQH[WSDVVLQD
G\QDPLFFXWWLQJSURFHVV7KHYLEUDWLQJWRRODQGWKHZDY\VXUIDFHUHVXOWLQPRGXODWHGFKLSWKLFNQHVVZKLFKFDXVHV
SHULRGLFDOO\YDU\LQJFXWWLQJ IRUFHV WRH[FLWH WKHPDFKLQHDQGZRUNSLHFH VWUXFWXUHV8QGHUFHUWDLQFRQGLWLRQV WKH
DPSOLWXGHRIWKHYLEUDWLRQVJURZVFRQWLQXRXVO\UHVXOWLQJLQLQVWDELOLW\LHVHOIH[FLWHGFKDWWHUYLEUDWLRQV
7RGD\WKHVWDQGDUGSURFHGXUHWRDYRLGYLEUDWLRQGXULQJPDFKLQLQJLVE\FDUHIXOSODQQLQJRIWKHFXWWLQJSDUDPHWHUV
DQGWKH ORFDWLRQRIWRROKROGHUDQGZRUN SLHFH7KHPHWKRGVDUHXVXDOO\EDVHGRQH[SHULHQFHDQGWULDODQGHUURUWR
REWDLQVXLWDEOHFXWWLQJGDWDDQGORFDWLRQIRUHDFKFXWWLQJRSHUDWLRQLQYROYHGLQPDFKLQLQJDSURGXFW7RROYLEUDWLRQ
LVLQIOXHQFHGE\PDQ\VRXUFHV VXFKDVPDFKLQHVWUXFWXUH WRROW\SH DQGZRUN PDWHULDO ORFDWLRQRIZRUN SLHFH	
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ZLWK WKH FRQVWDQW DPSOLWXGH IRU WKH FXWWLQJ SURFHVV 7KH UHVXOWV VKRZHG WKDW WKH RVFLOODWRU\ PRWLRQ RI WKH WRRO
GLVDSSHDUVZKHQ WKH FXWWLQJ VSHHG LV KLJKHU WKDQ WKH FULWLFDO RQH DQGZKHQ WKH FXWWLQJ VSHHG LV VPDOOHU WKDQ WKH
FULWLFDOYDOXHWKHVHOIH[FLWHGYLEUDWLRQRFFXUV $JDSLRX HWDO LQYHVWLJDWHGWKHXVHRIRSWLPDOPDWHULDOVDQG
JHRPHWULHV ZKLFK RIWHQ LV WKH SUHIHUUHG DSSURDFK WR HQKDQFH WKH VWDELOLW\ RI ERULQJ EDUV DQG FDQWLOHYHU WRROV ,W
UHVXOWHGLQWKHOLJKWZHLJKWGHVLJQRIWKHRYHUKDQJVHJPHQWDWWKHHQGRIWKHWRROZKLFKKROGVWKHWRROELWRULQVHUWWR
LQFUHDVH WKH QDWXUDO IUHTXHQF\ RI WKH FXWWLQJ SRLQW 7DWLDQD 6PLUQRYD  LQYHVWLJDWHG WKDW WKH´'´ ILQLWH
HOHPHQWPRGHO RI WKH V\VWHP UHVXOWHG LQ IDLUO\ DFFXUDWH HVWLPDWHV RI WKH ERULQJ EDU¶V IXQGDPHQWDO EHQGLQJPRGH
(LJHQ IUHTXHQFLHV ZKLFK SUHGLFW WKH FRQWURO SDWKV DFFXUDWHO\ 1DVVHU SURSRVHG WKDW WKH ILOOLQJ SURFHVV RI WKH
RYHUKDQJERULQJEDUVZLWKSDUWLFXODWH FRPSRVLWHV LV DQRSWLPXPZD\ WR FRQWURO VHOI H[FLWHGYLEUDWLRQVRI ERULQJ
PDFKLQHV E\ FRQWUROOLQJ LWV SHDN DPSOLWXGHV DW WKH ORZHVW OHYHOVZLWKLQ DZLGH IUHTXHQF\ UDQJH (GPXQG ,VDNRY
 SURSRVHG D SDSHU ZKLFK GHDOV ZLWK WKH VWXG\ RI ERULQJ EDU PDWHULDO DQDO\VLV SURFHGXUDO PHWKRGV DQG
GLPHQVLRQDODQDO\VLVRIERULQJEDU+HSURSRVHGWKDWWKHKLJKGDPSLQJPDWHULDOVOLNHFDUELGHGHULYDWLYHVSURYHGWR
EHKLJKO\HIIHFWLYHDQGHIILFLHQWXQOLNHFRQYHQWLRQDO$OXPLQLXP$OOR\VGXHWRWKHG\QDPLFIDFWRUV7KHUHVXOWVDOVR
VKRZHGWKDWWKH/'UDWLRLVGLUHFWO\SURSRUWLRQDOWRWKHDPRXQWRIYLEUDWLRQ)URPWKHOLWHUDWXUHLWZDVXQGHUVWRRG
WKDWWKHWRROYLEUDWLRQFDXVHVORWRISUREOHPVDQGDPDMRUSUREOHPWKDWDULVHLVWKDWLWFDXVHVUHGXFWLRQLQWRROOLIH
7KHDLPRIWKLVLQYHVWLJDWLRQLVWRDQDO\]HWKHWXUQLQJWRROKROGHUXVLQJ&RPSXWDWLRQDO$QDO\WLFDODQG([SHULPHQWDO
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7RRO KROGHU DORQJ ZLWK WKH LQVHUW DQG VLP ZDV PRGHOHG DQG DQDO\]HG XVLQJ $QV\V VRIWZDUH WR GHWHUPLQH WKH
G\QDPLFFKDUDFWHULVWLFV
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 *ULG,QGHSHQGHQFH 6WXG\
7KHQXPEHURIHOHPHQWVWREHFKRVHQIRULGHDOL]DWLRQLVUHODWHGWRWKHDFFXUDF\GHVLUHG$OWKRXJKDQLQFUHDVHLQWKH
QXPEHURIHOHPHQWVJHQHUDOO\PHDQVPRUHDFFXUDWHUHVXOWVIRUDQ\JLYHQSUREOHPWKHUHZLOOEHFHUWDLQQXPEHURI
HOHPHQWVEH\RQGZKLFKWKHDFFXUDF\FDQQRWEHLPSURYHGE\VLJQLILFDQWDPRXQW7KLV EHKDYLRU ZDVGRQHXVLQJ*ULG
,QGHSHQGHQW 6WXG\ 7KH *ULG ,QGHSHQGHQW 6WXG\ ZDV FDUULHG RXW VR DV WR REWDLQ WKH OLPLW ZKHUH WKH GHIOHFWLRQ
EHFRPHV FRQVWDQW 7KH QXPEHU RI HOHPHQWV ZDV LQFUHDVHG JUDGXDOO\ DQG DW D SDUWLFXODU OLPLW WKH GHIOHFWLRQ ZDV
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7KH VWDWLF DQDO\VLV ZDV SHUIRUPHG XVLQJ $16<6 VRIWZDUH WR REWDLQ GHIOHFWLRQ YDOXHV IRU GLIIHUHQW RYHUKDQJLQJ
SRVLWLRQV6ROLGHOHPHQWRIW\SHQRGH6ROLGZDVXVHG LQWKLVVWXG\&RQVLGHULQJWKHWRROKROGHUDVDFDQWLOHYHU
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PP
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EHFDXVHSUDFWLFDOO\LWLVQRWSRVVLEOHWRSHUIRUPWKHERULQJRSHUDWLRQZKLFKUHVXOWVLQLQWHUIHUHQFHRIWRRODQGZRUN
SLHFH$SRLQW ORDGRI1ZDVDSSOLHGDW WKH WLSRI WKH WRROKROGHU LQYHUWLFDOGLUHFWLRQ7KHVWDWLFDQDO\VLV ZDV
SHUIRUPHG IRU GLIIHUHQW RYHUKDQJLQJ SRVLWLRQV VHSDUDWHO\ DQG WKH FRUUHVSRQGLQJ PD[LPXP GHIOHFWLRQV DUH QRWHG
7DEOHSUHVHQWV WKHGLIIHUHQWRYHUKDQJLQJ OHQJWKDQG WKHLUGHIOHFWLRQYDOXHV)URP WKH UHVXOW LW FDQEH VHHQ WKDW
GHIOHFWLRQGHFUHDVHVZKHQ WKHRYHUKDQJLQJ OHQJWKGHFUHDVHV'HIOHFWLRQ LVPLQLPXPZKHQ WKH WRROKROGHUKDVDQ
RYHUKDQJLQJOHQJWKRIPP DV SUHVHQWHGLQ )LJXUH
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)LJXUH  'HIOHFWLRQDWPPRYHUKDQJ
 0RGDODQDO\VLV
0RGDO DQDO\VLV LV WKH ILHOG RI PHDVXULQJ DQG DQDO\]LQJ WKH G\QDPLF UHVSRQVH RI VWUXFWXUHV DQG IOXLGV ZKHQ
H[FLWHGE\DQ LQSXW0RGDODQDO\VLV LV IUHTXHQWO\XWLOL]HG WRDEVWUDFW WKHPRGDOSDUDPHWHUVRID V\VWHP LQFOXGLQJ
QDWXUDOIUHTXHQFLHVDQGPRGHVKDSHV 0RGDODQDO\VLVLVWKHIXQGDPHQWDOUHVSRQVHDQDO\VLVDQGKDVWKHUHIRUHJDLQHG
PRUHDWWHQWLRQV 0RGDODQDO\VLVZDVSHUIRUPHGDQGWKH PD[LPXP QDWXUDOIUHTXHQF\REWDLQHGDWPPRYHUKDQJ
ZDV+]
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 +DUPRQLFDQDO\VLV
+DUPRQLFDQDO\VLV LVDEUDQFKRIPDWKHPDWLFVFRQFHUQHGZLWKWKHUHSUHVHQWDWLRQRIIXQFWLRQVRUVLJQDOVDV
WKHVXSHUSRVLWLRQRIEDVLFZDYHVDQG WKHVWXG\RIDQGJHQHUDOL]DWLRQRI WKHQRWLRQVRI)RXULHUVHULHVDQG)RXULHU
WUDQVIRUPVLHDQH[WHQGHGIRUPRI)RXULHUDQDO\VLV)RXULHUDQDO\VLVDQDO\VLVRIDSHULRGLFIXQFWLRQLQWRDVXPRI
VLPSOH VLQXVRLGDO FRPSRQHQWV$Q\ VXVWDLQHG F\FOLF ORDGZLOO SURGXFH D VXVWDLQHG F\FOLF UHVSRQVH LQ D VWUXFWXUDO
V\VWHP+DUPRQLFUHVSRQVHDQDO\VLVJLYHVWKHDELOLW\WRSUHGLFWWKHVXVWDLQHGG\QDPLFEHKDYLRXURIVWUXFWXUHVWKXV
HQDEOLQJ WR YHULI\ ZKHWKHU RU QRW WKH GHVLJQV ZLOO VXFFHVVIXOO\ RYHUFRPH UHVRQDQFH IDWLJXH DQG RWKHU KDUPIXO
HIIHFWVRIIRUFHGYLEUDWLRQV+DUPRQLFUHVSRQVHDQDO\VLVLVDWHFKQLTXHXVHGWRGHWHUPLQHWKHVWHDG\VWDWHUHVSRQVH
RIDOLQHDUVWUXFWXUHWRORDGVWKDWYDU\VLQXVRLGDOO\ZLWKWLPH,QWKLVVWXG\DORDGRI1LVDSSOLHGRQWKHWLSRI
WKHWRROKROGHUDQGWKHYDOXHRIIRUFHGIUHTXHQF\LVREWDLQHG7KHVLQXVRLGDOFXUYHWKXVREWDLQHGLVXVHGWRFDOFXODWH
WKH GDPSLQJUDWLRXVLQJWKH+DOI±SRZHUEDQGZLGWKPHWKRGDVH[SODLQHGLQ )LJXUH'DPSLQJUDWLRYDOXHVIRUERULQJ
WRROKROGHUZLWKGDPSHUDWPPDQGZLWKRXWGDPSHULVWDEXODWHGLQWDEOH+DUPRQLF DQDO\VLVIRUERULQJWRRODW
 PPRYHUKDQJZLWKDQGZLWKRXWGDPSHULVSUHVHQWHGLQ )LJXUH
7DEOH 'DPSLQJUDWLRVZLWKRXWDQGZLWKGDPSHUDWPP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
6OQR2YHUKDQJ'DPSLQJUDWLR'DPSLQJUDWLR
OHQJWKZLWKGDPSHU ZLWKRXW GDPSHU
PP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
 


 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)LJXUH +DUPRQLFDQDO\VLVDWPPRYHUKDQJ D ZLWK GDPSHU E ZLWKRXW GDPSHU
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)LJXUH 'HIOHFWLRQRIDFDQWLOHYHUEHDP
 7KHRUHWLFDO$QDO\VLV
'HIOHFWLRQDWPPRYHUKDQJOHQJWKGXULQJWKHVWDWLFDQDO\VLVZDVYHULILHGXVLQJWKHIRUPXOD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 ([SHULPHQWDODQDO\VLVXVLQJ))7DQDO\]HU
)DVW )RXULHU 7UDQVIRUP ))7 DQDO\]HU UHFHLYHV DQDORJ YROWDJH VLJQDOV UHSUHVHQWLQJ GLVSODFHPHQW YHORFLW\
DFFHOHUDWLRQ VWUDLQ RU IRUFH IURP D VLJQDO FRQGLWLRQLQJ DPSOLILHU ILOWHU DQG GLJLWL]HU IRU FRPSXWDWLRQV 7KH
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DQDO\]HGVLJQDOVFDQEHXVHGWRILQGWKHQDWXUDOIUHTXHQFLHVGDPSLQJUDWLRVDQGPRGHVKDSHVHLWKHULQQXPHULFDORU
JUDSKLFDOIRUP 7KHH[SHULPHQWDOVHWXSLVVKRZQLQ )LJ  D
))7 DQDO\VLVZDV SHUIRUPHG RQ WKH ERULQJ WRRO KROGHU 673&/15/ XVLQJ WKH LPSDFW KDPPHU WHVW 7KH
JUDSKZDV REWDLQHG DQGWKHQDWXUDOIUHTXHQF\ZDVIRXQGWREH+] DVLQ )LJ  E
)LJXUH D([SHULPHQWDOVHWXS
)LJXUH E 1DWXUDO)UHTXHQF\ FXUYHREWDLQHG XVLQJ,PSDFW+DPPHU 7HVW
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 5HVXOWVDQG GLVFXVVLRQ
7RRO+ROGHUZDVSRVLWLRQHGLQGLIIHUHQWRYHUKDQJPPPPPPDQGPPUHVSHFWLYHO\)LQLWH(OHPHQW
$QDO\VLV RI WKH 7RRO VKDQN ZDV SHUIRUPHG XVLQJ $16<6 VRIWZDUH %DVHG RQ FRPSXWDWLRQDO PHWKRG GHIOHFWLRQ
REWDLQHGIRUGLIIHUHQWRYHUKDQJ SRVLWLRQVDQGLWLVUHSUHVHQWHG LQ )LJ &RPSDULVRQRIWKHRUHWLFDOH[SHULPHQWDODQG
FRPSXWDWLRQDOUHVXOWVLVSUHVHQWHGLQWKH7DEOH
)LJXUH 'HIOHFWLRQYVWRRORYHUKDQJ
7DEOH &RPSDULVRQRIWKHUHVXOWV
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
PPRYHUKDQJ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
0HWKRG &RPSXWDWLRQDO([SHULPHQWDO7KHRUHWLFDO
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
'HIOHFWLRQBBBBBBB 
PP
1DWXUDOIUHTXHQF\BBBBBBB
+]WK PRGH
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
)URP WKH DQDO\VLV LW ZDV REVHUYHG WKDW WKH GHIOHFWLRQ LQFUHDVHV DQG IUHTXHQF\ GHFUHDVHV ZLWK LQFUHDVH LQ WRRO
RYHUKDQJ 7RRO ZLWK  PP RYHUKDQJ OHQJWK ZDV FRQVLGHUHG WR EH WKH RSWLPXP VLQFH LW KDV PLQLPXP WRRO
GHIOHFWLRQ DQG DOVR LW VDWLVILHV H[SHULPHQWDO FULWHULD %DVHG RQ WKH FRPSXWDWLRQDO DQDO\VLV LW ZDV REVHUYHG WKDW
PD[LPXPGHIOHFWLRQ DQG IUHTXHQF\ IRU WRRO RYHUKDQJZLWKPPRYHUKDQJZDV IRXQG WREHPPDQG
 +]UHVSHFWLYHO\%DVHGRQWKHWKHRUHWLFDOLWZDVREVHUYHGWKDWWKHPD[LPXP GHIOHFWLRQIRUPPRYHUKDQJ
SRVLWLRQZDV IRXQG WREHPP8VLQJ,PSDFW+DPPHU WHVW LWZDV IRXQG WKDW WKHQDWXUDO IUHTXHQF\RI WKH WRRO
ZLWKPPRYHUKDQJOHQJWKZDV +]6LQFHWKHFRPSXWDWLRQDOUHVXOWVFRUUHVSRQGVZHOOZLWKWKHWKHRUHWLFDODQG
H[SHULPHQWDO GDWD LW LV LQIHUUHG WKDW IRU:LGD[ WRRO KROGHU RI 67 3&/15/ VSHFLILFDWLRQ DQ RYHUKDQJLQJ
OHQJWKRI PPZDVFRQVLGHUHG WREH WKHRSWLPXPSRVLWLRQZKLFK OHDGV WR WKH UHGXFWLRQ LQ WRROYLEUDWLRQDQG
LPSURYHPHQWLQ4XDOLW\RIWKHILQLVKHGSURGXFWDQGWRROOLIH
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 &RQFOXVLRQ
7KLVSDSHUKDVDGHWDLOHGGHVFULSWLRQRQ WKHHIIHFWRIERULQJ WRROKROGHUZLWKDQGZLWKRXWGDPSHUZLWKYDULRXV
RYHUKDQJOHQJWKRQWRROYLEUDWLRQ$16<6VRIWZDUHZDVXVHGWRVWXG\WKHHIIHFWRIGDPSHURQWRROYLEUDWLRQGXULQJ
ERULQJRSHUDWLRQ7RROKROGHU ZLWKLQVHUWDQGVLPZDVPRGHOOHGDQGDQDO\]HGLQ$16<6'DPSLQJIRUFHDQGPDLQ
FXWWLQJ IRUFH DUH JLYHQ DV IRUFH FRQVWUDLQWV DORQJ ZLWK IL[HG ERXQGDU\ FRQGLWLRQV 7KH UHVXOWV REWDLQHG IURP
FRPSXWDWLRQDOPHWKRGV UHDVRQDEO\H[SODLQHDFKRWKHU7KH UHVSRQVH VKRZHG LQFUHDVLQJ IUHTXHQF\DQGGHFUHDVLQJ
GDPSLQJ UDWLRDV WKHDPSOLWXGHGHFUHDVHG ZKLFKSUHYHQWV UHVRQDQFHFRQGLWLRQDQGKHQFH UHGXFHVYLEUDWLRQ LQ WKH
WRRO ,WZDVREVHUYHG WKDW XVLQJGDPSHU WRROYLEUDWLRQKDVEHHQUHGXFHGDQGFXWWLQJSHUIRUPDQFHFDQEH LPSURYHG
HIIHFWLYHO\7KHERULQJWRRO¶VG\QDPLFFKDUDFWHULVWLFVRQWRROYLEUDWLRQZHUHGLIIHUHQWIRUGLIIHUHQWRYHUKDQJOHQJWKV
)URPWKHDQDO\VLV LW LVVHHQ WKDWD WRROKROGHUKDYLQJRYHUKDQJLQJ OHQJWKRIPPZLOOKDYH OHVVGHIOHFWLRQ ,Q
RUGHUWRDYRLGLQWHUIHUHQFHGXULQJPDFKLQLQJWKLVRYHUKDQJLQJOHQJWKFDQQRWEHUHGXFHGIXUWKHU$VWKHDFFHOHUDWLRQ
RI WKH FXWWLQJ WRRO LQFUHDVHVZLWK WKH LQFUHDVLQJ RI WKH FXWWLQJ WRRO RYHUKDQJ IRU GLIIHUHQW FXWWLQJ FRQGLWLRQV WKH
YLEUDWLRQRIFXWWLQJWRROGHSHQGV VWURQJO\RQFXWWLQJWRRORYHUKDQJ
$FNQRZOHGJHPHQW
7KHDXWKRUVDUHJUDWHIXO WR WKH6FKRRORI0HFKDQLFDO6FLHQFHV.DUXQ\D8QLYHUVLW\ IRUSURYLGLQJ WKH IDFLOLWLHV WR
FDUU\ RXW WKLV UHVHDUFK ZRUN 7KH DXWKRUV ZRXOG OLNH WR WKDQN 0V :LGD[ IRU WKHLU KHOS E\ VXSSO\LQJ WRRO DW
FRQFHVVLRQDOUDWH
5HIHUHQFHV
,VDNRY( &XWWLQJ7RRO(QJLQHHULQJ0DJD]LQH-XQH9RO1R
.RYDþLü ,  7KH &KDWWHU 9LEUDWLRQV LQ0HWDO &XWWLQJ ± 7KHRUHWLFDO $SSURDFK -RXUQDO )DFWD 8QLYHUVLWDWLV 8QLYHUVLW\ RI 1,6 9RO
1RSS
1DVVHU0$  ,PSURYLQJ WKH 6WDWLF DQG '\QDPLF 3HUIRUPDQFH RI 2YHUKDQJ %RULQJ %DUV 5HVHDUFK 3DSHU 3URGXFWLRQ (QJLQHHULQJ	
0HFKDQLFDO'HVLJQ'HSDUWPHQW0HQRXILD8QLYHUVLW\(J\SW
3UDWW -5 9LEUDWLRQ&RQWURO IRU&KDWWHU6XSSUHVVLRQZLWK$SSOLFDWLRQ WR%RULQJ%DUV'LVVHUWDWLRQ WR)DFXOW\RI9LUJLQLD3RO\WHFKQLF
,QVWLWXWHDQG6WDWH8QLYHUVLW\
6PLUQRYD 7  '\QDPLF $QDO\VLV DQG 0RGHOLQJ RI 0DFKLQH 7RRO 3DUWV %OHNLQJH ,QVWLWXWH RI 7HFKQRORJ\ /LFHQWLDWH 'LVVHUWDWLRQ
6HULHV,6%1SS
6WHSKHQVRQ'$$JDSLRX-6 0HWDO&XWWLQJ7KHRU\DQG3UDFWLFH6HFRQG(GLWLRQ &5&3UHVVSS
